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rence Rotch proposed to undertake with kites on a contern. 
plated trip across the Atlantic. We reprint herewith hi€ 
account of the results of his experiments, which must be con. 
sidered as in every way successful. Evidently we need tc 
know more of the upper air co~~di t io~is  over the ocean. Ae 
has been shown on page 563 of this REVIEW the conditione 
on the Atlantic must have an important bearing on the move- 
mentof storms across our own country. We therefore heartily 
indorse any movement that will increase our knowledge of 
oceanic meteorology. 
To tlrcEdii0r of Science: On page 412 of Science I stated that meteoro. 

logical observations were about to be attempted with kites flown from 
a transatlantic steamer. With the aid of myassistant, Mr. Sweetland, 
and through the courtesy of Captain McAuley, this was accomplished 
on board the Dominion steamshi Commonwealth, which left Boston for 
Liverpool on August 23,1901. Juring most of the voyage we were 
within an area of high barometric pressure that HBB drifting slowly 
southeastward and out of which li h t  winds blew. Although these 
were insufticient to raise the kites, t i e  ship’s speed of 16 knots created 
a corresponding wind from an easterly direction that sufficed tolift the 
kites on five of the eight days occupied by the voyage to Queenstown. 
On one of the three unfavorable days, a following wind became too 
light on the ship for kite flying, and on the two other days a fresh head 
wind; augmented by the forward motion of the ship, was so strong a8 
to endanger the kites, but had it been possible toalter the courseof the 
vessel a favorable resultant wind might have been produced every day. 
The maximum height attained was only about 2,000 feet, but with 
larger kites and longer wire this could have been greatly exceeded. 
Automatic records were obtained of barometric pressure, air tempera- 
ture, relative humidity, and wind velocity, which did not differ 
markedly from records obtained in somewhat analogous weather con- 
ditions over the land. The most striking feature was the rapid de- 
crease of the temperature with increasing height in all but one of the 
flights. The fan of temperature wasfastest in the first 300feet, where 
i t  exceeded the adiabatic rate of lo Fahrenheit in 183 feet, but in the 
last-mentioned flight the temperature ma 6 O  in450 feet, and during the 
afternoon remained so much warmer than at sea level. The relative 
humidity varied inversely with the temperature ; the direction of the 
wind shifted aloft toward the right hand. when facing it, and its ve- 
locity generally increased with altitude. These are probably the first 
meteorological observations at a considerable height in the mid-Atlan- 
tic, and haveaspecial importance because they indicate that at  sea high- 
level observations may be obtained with kites in all weather conditions, 
only exce ting severe gales, prorided the steamer from which the 
kites are town can be so maneuvered as to bring the wind to a suitable 
velocity. 

As the basis of an appeal for the exploration of the atmosphere at  
sea, the records described were exhibited to the geographical section of 
t h e  British Association at  its &ugOw meeting, and the appointment of 
a committee with a grant of money to undertake observations with 
kites in Great Britain, together with the interest manifested there and 
on the continent of Europe, encoura es the hope that my pro‘ect will 
be realized. The e uipping of the Snglish antarctic vessel h x o e e r y  
with meteorological%ites, as mentioned on pa e 779 of Science, and a 
similar installation on the German antarctic s k p  Gauss, are unlikely, 
for various reasons, to have yielded much data on their vovages across 
the Equator. Although the United States has taken no r t  in this in- 
ternational undertaking, an o p0rtunit.y is now oEererwithout ma- 
terial expense, danger, or harxshi to cooperate in a study of the gen- 
eral atmospheric circulation, whicg is one of the objects of olar ex- 
ploration. Indeed, for a naval vessel not actually engaged otyierwise, 
the sounding of the atmosphere in the Tropics, whereby the relation of 
the u per air currenta to the winds useful for navigation may be ascer- 
taine!, would seem to be as le itimate a task aa sounding the depths 
of the oceans and determinin t!e currents and tern eratures prevail- 
ing there. But if our Navy Bepartment will not autlorize this, a pri- 
vate expedition should be organized to investigate the questions men- 
tioned in my letter to Science on a new field for kites in meteorology. 
Since then Professor Hildebrandeaon, of U p l a ,  who is an eminent 
authority on the circulation of the atmosphere, writes me that a me- 
teorologist on a steamship rovided with kites and also with small bal- 
loons to ascertain the dr ig  of the u per winds when there are no 
clouds, by making atmospheric s o u n k g s  between the area of high 
barometric pressure in the North Atlantic and the constant southeast 
trades south of the Equator, and in this way investigating the tempera- 
ture and the flow of the so-called antitrades, could solve in three 
months one of the most important problem in meteorology. If  any of 
your readers will furnish the steanier required, I stand ready to carry 
out these investigations.--61. H. h-. - 

ULIMATE AND CROPS. 
The United Statos Department of Agriculture is continu- 

ally experimenting to ascertain by what means the farmer 
may increase the quantity and quality of his crops with the 
least expense to himself. New varieties of seed are intro- 
duced ; plant diseases are studied, and remedies suggested ; 
different kinds of fertilizers are analyzed, and likewise the 
soils from different localities; and the needs of the various 
soils for the crops to which they are adapted are pointed out. 

The Division of Chemistry has for a long time been inves- 
tigating the effect of climate upon crops, ,especially also as 
to its effect upon the quality of the crop. A0 an example of 
investigation along these lines, we may refer to the recent 
publication’ by Dr. Harvey W. Wiley, Chief of the Bureau 
of Chemistry, On the Influence of Environment upon the 
Composition of the Sugar Beet. 
In his letter of transmittal to the Secretary of Agriculture, 

Dr. Wiley refers to this work as 
Showing the results of the etudy of the Division of Chemistr in 

collaboration with a number of the experiment stations and witpthe 
Weather Bureau, of effect of environment upon the chemical compo- 
sition of the sugar beet. 

The average meteorological conditions a t  selected stations 
were considered each month during the season of vegetation, 
as follows: Mean temperature ; total precipitation ; hours of 
sunshine; ratio of actual to possible sunshine, in percent- 
ages; number of clear days; number of cloudy days. 
In his ‘‘ Conclueions,” Dr. Wiley shows that there is a close 

relation between latitude and percentage of sugar in the beet ; 
this relation is probably due to the lower temperature in the 
higher latitudes. 

The quality of the beet does not appear to depend upon the 
amount of direct sunlight i t  receives, the diffused light coming 
through the clouds evidently being quite as effective as the 
direct rays, but the average length of day from sunrise to 
sunset has a direct relation to the content of sugar in the 
beet, since the longer the day the higher the percentage of 
sugar. 

The distribution of rainfall by months is also shown to 
have an important influence upon the sugar content, the best 
results being obtained with 3 to 4 inches of rainfall per 
month during May, June, July, and August, and a reduction 
of the rainfall during September and October. 

The close relation between the meteorological conditions 
and the quality of the eugar beet is clearly set forth in the 
concluding paragraphs of Dr. Wiley’s bulletin, as follows: 

The above conclusions, derived from thesestudies of a year, are quite 
in harmony with the theories which already prevail in regard to the 
effect of seasonal influences upon the su ar content of the  beet. There 
are many problems, however, presentej by the data, which offer an 
inviting field of stud . Chief among these is the suggestion, which 
has already been ma& in a previous part of this bulletin, that the hi h 
temperature line which seems to be so disastrous in its effecta upon b e  
sugar content of the beet may not produce all these ill effects directly 
as the result of the high temperature, but indirectly in the effect pro- 
duced upon the moisture in the soil, the arrest of growth by dry 
weather, the inducement of a second growth on the accession of rains 
following a drought, and in other indirect wa s. The study of this 
problem would best be carried on in an irrigate: arid region where the 
temperature is high during the growing months and where the distri- 
bution of water on an experimental plat could beabsolutely controlled. 
Other new problems of interest are also resented in studying the 
effects of direct and indirect sunshine and &e distribution of the hours 
of direct sunshine compared with indirect and with partly cloudy 
weather. 

I n  the study of these roblems so far we are indebted to the cordial 
cooperation of the Wea&er Bureau and experiment stations and in the 
further elaboration of them we rely on the promise of the continuance 
of this aid. It is certain that environment, of which meteorological 
conditions form the chief component, have a most marked influence 
on t h e  chemical composition of crops, and without thesssistanceof the 
Weather Bureau it would be di5cult to properly study the extent of 
the changes produced. 

This bulletin indicates the relation between the meteoro- 
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